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Fear ‘ Expectations for Ws Measured in Run 9 l

STAR measures W* through e* decays:
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Fear ‘ Expectations for Ws Measured in Run 9 l
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Yrar Predictions for AL for p+p—W
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*fAR | Simulated W—e+v event at STAR l
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Werar ‘ EMC based W—e+v trigger in Run 9 I

BTOW ADC, all towers

2009 STAR data @500 GeV

 Trigger
— Level 0O trigger — BEMC single
high tower threshold E; > 7.3 GeV.

— Level 2 trigger —- BEMC 2 x 2 tower
cluster threshold E; > 13 GeV.

— Use these recorded and triggered
events to monitor the luminosity.
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*fAR p+p—W—e+v events selection

| .Find lepton in TPC (direction) and in EMC (energy) 2x2 EM cluster with highest ET sum,
e TPC & EMC matching must contain tower pointed by the track
2.Suppress QCD background nearcene
*EMC cluster isolation d°° 4x4 4x4 pateh
*near jet veto ae°

d
TPC track extrap‘)‘:‘:;e centered on
to BTOW tower 81! L 2x2 patch

ptBalance
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Transverse
plane view
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*fAR p+p—W—e+v events selection
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Fear ‘ Reconstructed Di-jet Event (movie) l

1,400,000 di-jet events

were dominate physics
background for Ws
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Fear ‘ Reconstructed Di-jet Event (movie) I

STAR di-jet event
p+p 500 GeV
April 2009
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Krar ‘ Reconstructed W—e+v Event (movie) l

STAR W-event candidafe
p+p 500 GeV |
April 2009
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Fear ‘ Example of Reconstructed Events (static) l

1,400,000 di-jet events

were dominate physics
background for Ws

STAR di-jet event
p+p 500 GeV
April 2008

STAR W-event candidate
p+p 500 GeV
April 2009
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Herar ‘ Jacobian peak shape: 2 Body Decay & Kt-smearing l

Isotropic decay W — e+ v
prob. density: fa(¢,cosf) = const,
electron Pr = P, =sin 6, where Py = 40 GeV/c.

Hence, prob. density: fp,(Pr) =

const

\/ 1—(Pr/Pp)?
has singularity at Pr = 40 GeV/c
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Isotropic decay W — e+ v

prob. density: fo(o,cosf) = const,
electron Pr = P, =sin 6, where Py = 40 GeV/c.
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Herar Jacobian peak shape: 2 Body Decay & Kt-smearing
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Hear ‘ Expected Reconstructed W—e+v spectrum l

= 1 W Signal 3 QCD Backgr'ounld
= > -
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large background
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Fear ‘ Emerging of W peak over background l

| sortMay3/run9setP1234.wana.hist.root
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Fear ‘ Emerging of W peak over background l
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Fear ‘ Data/MC Comparison l
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Fear ‘ Modeling Experimental Background l

Yield:
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Fear ‘ Modeling Experimental Background l
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Fear ‘ Modeling Experimental Background l
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s ‘ W+/ W- charge separation in STAR TPC I

shown here STAR Run 9 data
electron & positron ET>25 GeV
Pr=5 GeV/c
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Far ‘ Ambiguous reco charge removed for A_ I
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*fAR ‘ Reconstructed Jacobian Peak for W+, W- l

N o
S [ Run9STAR Preliminary \' s=500 GeV S [ Run9STAR Preliminary \ s=500 GeV
S [ p+p = W — e +7V, S L p+p = W' — et +v,
80 electron Inl<1 80 positron Inl <1
- —— W' candidates - — W7 candidates
- | -$-— Backg. est. - -$- Backg. est.
- T —— Backg. subtr. W’ - =&~ Backg. subtr. W™
60— 60
_ o B L/
a0 2 40~ S
i 3 i 2
B _,'c_, 1 B 4':-
- 0 '+' - 0
20— 3 ;:l ‘ 20— £
B k) B 'S
u ) i )
0 % 0
_llllllllllllllllllllllllllllllllll _lllllllllllllIllllllllllllllllllll
10 20 30 40 50 60 70 10 20 30 40 50 60 70
EMC cluster E; (GeV) EMC cluster E; (GeV)

Ws @ STAR, results and perspectives Jan Balewski, MIT |8



) o
Y
Py

¢ (pb)

90

80

70

60

50

40

30

20

10

| W Cross Section — Results |

- A
PN
-/ \
W \
r \
N 1
Ly I
i I
A !
\ I
HEY ,
- N Y
L SN
-
-, .
-/
0 I+ Vo
L 1
SRR

Run 9 STAR Preliminary p+p Vs =500 GeV

Kinematic acceptance: h]el <1 and E; > 25 GeV

o(W* - et +v,)

e S

W+

¥ STARData O

= Theoretical A
## Scale Uncert. CTEQ5M Resum.

deFlorian, et al.
MRSTO02 NLO

RHICBOS

© W

W-—e +1v, WT —et+u,
Ngs 156 513
AT orx +21 1 +36
*'\'back 25 —f 46 —11
€rotal 0.56 o4 0.56 T9-12
[ Ldt (pb~Y) 13.7 + 3.2 13.7 + 3.2

g Run 9 STAR Preliminary (p+p 500 GeV)
g,. = 61+3(stat.) )} (syst.) =14 (lumi.) pb
O, =17 +2(stat.) *) (syst.) = 4 (lumi.) pb
g J

There is reasonable

agreement between the
measured and expected
cross sections.

Ws @ STAR, results and perspectives

Jan Balewski, MIT |9



| Helicity of beams colliding at STAR l

@\ R
@ + helicity

@ - helicity

RHIC measured polarization

Run 9 @ 2x250 GeV

o . Pol yellow 0.40
STAR sees 4 helicity configurations Pol blue 0.38

STAR runs 4 parallel measurements syst. pol (blue+yellow)=9.2%
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Herar ‘ Spin dependent luminosity monitoring l

spin dependent luminosity of

4 states monitored to ~1%
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— no spin dependent lumi bias beams colliding at STAR
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Fear | Spin dependent x-section for longitudinal polarization l

yields integrated over |eta|<1

P-v AL
( the goal) AL
N
L—I——I— = 0y [1 —|—AL(P1 —|—P2) —|—AN(Q1_Q2)5 _l_ALLPlPQ]
++ A
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N=
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erar | Spin dependent x-section for longitudinal polarization l

yields integrated over |etal<1

P-v AL AN X residual A
Y ( the goal) transverse pol Q LL
L++ = o9 |1 +AL(PA +P) +An(Q1 —Q2)0 + A PP |
4 i e VA

A :aT—Ul
N ol — ol

neglected because
STAR is phi-symmetric

5~ / do. Bffi(6,)sin(é.) ~ 0.02
27T
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erar | Spin dependent x-section for longitudinal polarization l

yields integrated over |etal<1

P-v AL AN X residual A
N ( the goal) transverse pol Q LL
T = oy [1 r—I—AL(Pl —I—PQ) + X
Ly i
N _
= = oy [1|+AL(PL — P)|+ An(K
Ly
N_
T — 0'0[1—AL(P1 —PQ)—
Ly
N__
Li — O-O[]-CAL(PI —|—P2)—

neglected because
STAR is phi-symmetric

5~ / do. Bffi(6,)sin(é.) ~ 0.02
27T
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Hear ‘ Longitudinal spin asymmetries for Ws l

yields integrated over |etal<1

STAR has measured 4 independent yields for the physics process
selected 3 asymmetries are independent ( 6 were investigated)

Leading physics | cross section dependence raw asymmetry
asymmetry
s N
P, + P
A (average) (04y — o__) / sumd A= A
- 2 W,
S
[ALL (O'_|__|_—|—O'__ —O'__|_—O'_|__) / sum4 ALLP1P2
J
A
Null ApL(PL— )
Ap(Pp — P _—0_ _ _
[test o (P 2) 7+ oO—+) [ (0t +04-) 1 — A PP )

|
where sumd =044y 4+04_+0_4 +0__
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Fear ‘ Longitudinal spin asymmetries for Ws l

yields integrated over |etal<1

STAR has measured 4 independent yields for the physics process
selected 3 asymmetries are independent ( 6 were investigated)

Leading physics | cross section dependence raw asymmetry
asymmetry
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*fAR

‘ 6 measured spin asymmetries for W+

STAR Run 9 data integrated over |etal<1

Positive charge, unpol yield=392

| STAR Preliminary Run9 s=500 GeV
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AL bfu‘:f‘ yeill a, ALy Muy re‘;} .

Physics asymmetries corrected for unpolarized background
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Fear ‘ 6 measured spin asymmetries for W+ and W- |

STAR Run 9 data integrated over |etal<1

Positive charge, unpol yield=392

Negative charge, unpol yield=118

| STAR Preliminary Run9 Ys=500 GeV
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*fAR | AL for Ws measured in Run 9 l
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sSummary
(for mid rapidity leptons)

* AL(W™) negative, as predicted, ~3 sigma <0

e AL(W") central value positive, as expected

* systematic errors of AL under control

* TPC charge separation works up to ET~50 GeV
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*fAR ‘ Future W Measurements at STAR l
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*fAR | Future W Measurements at STAR |
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Future W Measurements at STAR

lepton Inl<1: 2 beams, eff=0.65 w/ 9MHz RF, Run9 QCD bckg, rhicboscW*,W =82, 19 pb
lepton Inlg1,2]: 1 beam, eff=0.60 w/ 9MHz RF, M-C QCD bckg, rhicboscW™*,W "=5.3, 4.7 pb

A STAR Projections LT=300 pb' pol=0.70
l_ L

—> + + O, -O.
p+p — W e +V A=giy
E; >25 GeV

s,
77,
- ]
7/
- | | | | | | |
] = ]

NS, |
_— |
////// vV s

/////

LS I
77

W- W+ RHICBOS

[
05~ | — DNSK l Ad

----- — DNS-KKP
DSSV08 —
deFlorian & Vogelsang  assumed 5% syst. error d

----- —— DSSV08  of measured beam pol. e Expected In stal Iation

-2 -1 0 1 2 of FGT in Summer of 201 |

lepton 1

Ws @ STAR, results and perspectives Jan Balewski, MIT 26



Far ‘ Summary l

* Run 9: First observation of W production at STAR
First collision of polarized proton beams at /s = 5006eV (P~40% / L~14pb-1)

W+ Cross-section and Parity violating single-spin asymmetry measurement

Critical analysis aspects:
Charge-sign discrimination at high pT
Rejection and treatment of QCD background

W AL & cross section papers in preparation

* Forward tracking upgrade, large luminosity & polarization
allow STAR to access helicity of the sea quarks
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